Section: Hand
Introduction
Carpal tunnel syndrome (CTS) is the most common entrapment neuropathy. 1 Although CTS is often idiopathic, a variety of aetiologies have been described that are responsible for median nerve compression within the carpal tunnel, the most common being tenosynovitis of the flexor tendons. 2 High division of the median nerve, known as bifid median nerve (BMN), has a incidence of two per cent to 26 per cent and can be associated with CTS. [3] [4] [5] [6] BMN is often found with persistent median artery (PMA) thrombosis. 4, 7, 8 Persistent median artery has a weakly reported prevalence of between 0.6 per cent to 30 per cent and is also known to be a rare but independent cause for median nerve compression at the wrist. [9] [10] [11] [12] [13] Discussions on the diagnosis and management of BMN and PMA thrombosis associated CTS are
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limited in the literature. This review presents two cases of CTS with associated PMA thrombosis and BMN and offers a discussion on diagnostic and management options.
Case 1
A 29-year-old female with a past medical history of rheumatic heart disease presented with shooting pains in her right wrist and hand. Two weeks prior she had sustained a crush injury to her right wrist.
Prior to her injury she had no symptoms in her wrist or hand. On examination she had reduced 
Discussion Embryology
The median artery is usually a transitory vessel that develops from the brachial axial artery in early embryonic life. 14 It accompanies the median nerve in the forearm and during embryonic development acts as an important vessel of the forearm and hand. [14] [15] [16] After the eighth week of gestation, the median artery usually regresses and the ulnar and radial arteries then dominate arterial supply of the hand. 14 The vestigial median artery remains as the arteria comitans nervi median which accompanies the median nerve in to the forearm. 17 It becomes perceived as a 'persistent median artery' when it is of a diameter and presence large enough to be noticed either through ultrasound or visual inspection. 18 Persistent median artery has been described in two different patterns based on the vascular territory: palmar and antebrachial. 19 In the palmar type, the PMA reaches the hand while in the antebrachial type, it terminates before reaching the wrist. 19 When extending into the carpal tunnel, PMA may join the superficial volar arch, may supply the radial digits with an absent arch, or may end as a thrombosed vessel. 20 In the majority of studies, PMA has been observed to be unilateral and assuming a position ulnar to the median nerve in the distal forearm. 20 The median nerve is the only nerve to travel through the carpal tunnel. Anatomical variations of the median nerve are common and well-described in the literature. 21 In 1977, Lanz classified median nerve anatomic variations into four groups, group III being the bifid or high division median nerve. 8 The two parts of the nerve may be equal in size or a predominance may exist of either the radial or ulnar part. 22 This may be clinically relevant in cases in which there is a pathology of the median vessels because the bifid nerve anomaly may be missed if the small ulnar division is surrounded by the abnormal median vessels. 7 The most common variants of BMN are accompanied by persistent median vessels with or without involved pathology. The mechanism by which PMA thrombosis produces CTS has been proposed to be either directly through nerve compression or by an ischaemic phenomenon from a poor anastomotic connection between the median, ulnar and radial arteries. 23, 30, 34 Consistent with the cases in this study, PMA thrombosis symptoms usually include acute or sub-acute pain and parathesiae in the median nerve territory of the hand. 30 There is no consensus in the literature regarding BMN as an independent risk factor for CTS. In 2008, Bayrak et al proposed that BMN may predispose to median nerve compression and CTS because of a higher cross-sectional area relative to that of a nonbifid median nerve. However, a higher BMN crosssectional area was only found in the control group and not in the patient group. 3 The study did find a significant difference in the relative frequency of BMN in CTS patients versus the control population. 
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